Objective: To determine the seroprevalence of treponemal infection and possible risk factors among children aged 0-14 in the general population of a rural Tanzanian village. Methods: The survey was conducted as a part of a cross sectional study of a total village population on HIV and sexually transmitted diseases. Among 1708 registered children aged 0-14, the 553 first attending were tested for treponemal infection with both rapid plasma reagin test (RPR and Treponema pallidum haemagglutination test (TPHA). These children belonged to a household cohort-also including their parents, siblings, and other household members-with 1339 members; 1224 (91.4% participated in the survey and 82. 1% of these were tested for treponemal infection.
Introduction
Treponemal infection in children can be either syphilis; congenital, or venereal, which is most often transmitted through sexual abuse,' 2 or a non-venereal infection caused by endemic treponematoses, which in Africa comprises yaws and endemic syphilis.3-' Endemic treponematosis is usually contracted during childhood, and is typically confined to underprivileged population groups in remote areas with little or no access to health care and a low standard of hygiene.3 Endemic treponematoses have gained renewed attention during the past decade. After successful mass treatment campaigns by the WHO and UNICEF in the 1950s and '60s, endemic foci remained and caused a resurgence of endemic treponematoses in South East Asia and parts of Africa during the past 20 years. Central and West Africa are most severely affected, but yaws has never been eradicated in any part of Africa, and a low level transmission has persisted. ' Reports of sexual abuse have been documented by the health service when children present with symptoms of sexually transmitted diseases (STDs) or injuries compatible with sexual abuse. A literature review of Medline on STDs and sexual abuse of children from 1986 to 1996 is presented in table 1. -21 Conclusions cannot be drawn regarding the prevalence of sexual abuse in the general population from this review of scattered hospital based research, but it demonstrates that sexual abuse of children does exist in Africa, and that girls seem to be at higher risk, from infancy to puberty and beyond.
Documentation of treponemal infection in children in the general population in areas of Africa with low prevalence for endemic treponematoses is limited, but some reports exist as seen in table 1.6-9 In a Somali village, four cases out of 380 children had serological signs of active treponemal infection. 6 In only one of these cases did the parents have positive serological markers. In rural Gambia, 1.1% of 1872 children under 14 years of age had serological signs of active treponemal infection, but all were healthy and had no clinical signs of congenital or other treponemal infection.7 Among 397 randomly sampled healthy black children below 13 years of age in a township of Durban, South Africa, 1.8% had serological, but no clinical signs of infection8; and among 1575 black schoolchildren, aged 6 to 18 in Bloemfontein, South Africa, 2.0% had confirmed seropositive results.9 These studies were either population based6-8 or a survey of selected population groups of healthy children. 9 So far, no serological, morphological, or biochemical examinations can distinguish the causative organisms of the different treponemal infections.22 However, testing of children and their parents will give useful information for interpreting serological test results for treponemal infection, in particular combined
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Serological markers for treponemal infection in children in rural Kilimanjaro, Tanzania: evidence ofsyphilis or non-venereal treponematoses? 6 .9% in the rest of the population). This indicates that the household cohort did not represent a high risk group for treponemal infection compared with the rest of the village population. The age was significantly lower in the household cohort, which was expected since the selection was based on families with children.
A non-significant trend regarding polygamy existed. In the household cohort 24.5% of married women and 5.1 % of men were in a polygamous marriage, while in the rest of the population the respective percentages were 17.7 and 12.7; in the household cohort there were significantly more females in the age group 15-44 (p = 0.01). However, the ratio between married and unmarried men and women did not differ in the two village groups (see Results).
Prevalences were analysed using descriptive statistics procedures. Bivariate analyses were performed using X2 test and logistic regression analyses. Odds ratios (OR) and 95% confidence intervals (CI) are presented. The data analyses were conducted using Statistical Package for Social Sciences version 6.1 (SPSS, Inc, Chicago, IL, USA).
Results
The overall prevalence for the TPHA test, indicating past or present treponemal infection, was 6-4% among girls and 1.1% among Among the 28 children who were positive for either one or both tests, 14 cases came from six families. In four families, two or more daughters tested positive (families 1, 2, 4, 5). Furthermore, both a daughter and a granddaughter in family 3 and a son and a granddaughter in family 6 tested positive. In one family, three teenage girls aged 13, 13, and 14 years, were TPHA positive, while both mothers in this polygamous marriage and their father were TPHA negative (family 1).
Among the 553 children who were tested for treponemal infection 8-3% (n = 46) had had blood transfusions during the last 10 years. The mean number of injections during There are two striking findings in our study. Firstly, the strong association between sex and positive serology, putting girls at a greater risk for infection than boys. Secondly, the apparent lack of an association between positive serology in children and positive serology in their parents, either mothers or fathers.
In the few available studies of treponemal infection in children in the general population no similar sex difference as documented in this study, has been found6-9 (table 1) . Yaws is transmitted by direct, personal skin to skin contact, and endemic syphilis is transmitted both directly by skin to skin and mouth to mouth contact and indirectly by contaminated fingers and drinking utensils.45 In the survey village, girls and boys did not live separated from each other. We, therefore, do not assume that there should be any sex difference regarding possible transmission of endemic treponematosis. Most authors assume no sex difference in transmission rates among girls and boys. The highly significant sex difference (OR = 6.5 in favour of girls testing positive for TPHA) and the concomitant lack of association between mother's and children's serostatus point to sexual transmission as the most likely route of transmission of treponemal infection in girls during childhood. Consequently, the most common treponemal infection in girls was venereal syphilis. We regard this as the most plausible interpretation of the serological test results. However, the seropositive children in this study were not examined clinically, as this study was not designed to investigate sexual abuse of children. Hence, we cannot verify this interpretation through documentation of clinical signs of sexual abuse.
Married women and men in this family cohort had nearly identical prevalences of TPHA. The pattern seen is that seropositive daughters have seronegative mothers, and that seropositive parents do not have seropositive children, except for two cases of congenital syphilis. The sources of infection for the seropositive girls are, therefore, possibly found outside the family. Even though we lack the serostatus for more than half of the fathers, it is reasonable to assume that most are negative, since their wives are negative. However, we cannot be conclusive, since transmission of active syphilis between sexual partners was shown to be as low as 18-1% in a study from a semirural community in Gabon. '5 In a traditional African society, adult men's sex with underage girls cannot by definition be described as sexual abuse of children in the illustrated by the fact that during a syphilis epidemic among the ethnic group Maasai, girls estimated to be as young as 9 years contracted the disease. 26 The review of Medline presented in table 1 indicates that girls are brought more often to hospital with symptoms of STDs or injuries compatible with sexual abuse, than are boys. Among adults the opposite is the case: men seek treatment for symptoms of STDs more often than women.'2 In this population based study, we found the same tendency as seen in the hospital based research .
When conducting our survey, we wanted to see if there were any subclinical cases of nonvenereal treponemal infection. Among participating boys, three cases were identified as TPHA positive. Two of their mothers were negative, the third mother's serostatus was unknown. These cases and a similar fraction of cases among the girls may represent endemic treponemal infections. All the TPHA positive boys were 6 years or older. The peak incidence of yaws occurs between 6 and 10 years of age in endemic areas.3" However, even among boys, the possibility of sexual abuse should not be ruled out. Skin diseases like scabies and fungal infections were common, and no typical case of yaws or endemic syphilis was reported. Some authors have described an "attenuated" picture of endemic treponematosis after the mass campaigns with less distinct symptoms.34 In the Kahe survey village both oral use of antibiotics, and penicillin injections were common. This may heal or mask both the venereal and non-venereal treponemal infection. The infection will, however, still induce an antibody response which results in a positive TPHA test for life, and this may explain the relatively low prevalence of RPR seen in this population.
Conclusion
We suggest that most of the treponemal infections in girls seen in this village population may be venereal syphilis as this is the most reasonable interpretation of the highly significant sex difference in favour of girls testing positive for TPHA. However, our serological data do not indicate that this is transmitted by incest from fathers to daughters. The sources of infection for the seropositive girls are possibly found outside the family. The 
